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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devk:es such as shut-off gates, stem suspension devk:e5, filters 
mounted In weH. SUBSTANCE: expander conr^Jrises body 1 with central duct 4 having union 5 in Its 
lower portion. Three rolling members are mounted with supporting units 8. 9 in recesses 6. 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted In the above mentioned recesses 
stationaxy; supp<»tlng unit 9 of rolling member 12 Is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diamettr is sealed relative to t>ody wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18. defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of moimtlng shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 d, 4 dwg 
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(54) BAHbUOBKA AJIH PASBAHbUOBblBAHMH YCTPOilCTB 113 nP04>MJlbHbIX TPYB 
(57) Alwtracb 

HcnojibsoeaHSie: paaBanu^oeboaHUH ycrrpoMCTB ii3 npoi^ioiBHiaix Tpy6 (nepeKpbiBaTenew. nofleecoK 
XDOCTOBHKOB, ^soifaTpOB H T.fiX ycrr&H.&BmsBSieMiM B cKBawme. CymHOCTb if3o6peTeHiiH: Bajibupoia 
ooAcpsHT Kopnyc (K) 1 c uprrpanbHbiM RaHanoM 4, b twxHcA nacTVi Koroporo ycraHoaaeH nrryuep 5. B 
CTCHKC K BbtnojiHeRbf yrjiyfincHHH 6 n 7, b KOTOpbDC c noMor^bio onop 8 h 9 ycraHOBncHbi TpK BajTbiiyioinHX 
ancMCHTa (B3). npwqccM onopbi 8 pjayx B3 ycraHOBneHw b yrjiySjieHMHX 6 K HcnoABWJKHo, a onopaS B3 12 - c 
B03M07KHOCTfaio pa^wanbHorx) Bbi^BiuseHim m3 ynny^ncHMH 7. no/^BWJKHaH onopa sbixianaieHa b en^e f^Byx 
3KCi;eHipiraHbuc oTHOCMTCJibHO ppyv ;Q)yra umiminpoB (U) 13 h 14. IlpiweM U 13 c 6Qjibim<M AMaMCopoM 
ynnoTHCH oruoarrenbHO crreHKM Kopnyca 1, a U 14 c utmajKM AwaMerpoM Bbicrynaer b ueirrpanbHbiM 
KaHan 4 K h nMcer KaHaiibi. coo6iuaioii^ie i^empajifaHbds sauan 4 c ra^paansraecKou KaMcpoa 18. 
o6pa30BaaHoft cTCHKaMH yrny6nciam 7 h TOpq^CBbiKai nosepxHOCTHMit U 13 h 14 noABTOKHOft onopbt 9. TaKoe 
KOHCTpyKTHBHoc BbinonHCHMC BajibopBini o66cne«iiaBaeT ucjib - noBbim^me Ka«iecTBa h BaA^BOiocTH 
ycraHOBKn ycrpoiiCTB to iipo4>iuibHBix Tpy6, a raxxe noBbnneHcre pa6oTocnoco6HOCTii caMofi BajibiipBECM vt 
B03M0}siiocTb pacnnfpeHHH ;^iiana30Ha pa6ouero ;](HaMeTpa. 1 3. n. ^Jibi. 4 vm. 



Description [OnncaHHc H3o6pcTCHH^|: 



M3o6peTemie otuochtch k o6nacTH 6ypetaiH xi xaoHTajibHoro peMoirra ue^THUbuc h rasoBbtx CKBasuu h 
npe^asHaueHo, b »iacTH0CTM, ^^H paaoanbupBbiBaHHH ycrpoiScTH w3 npo^m/ibHbix Tpy6, ycraHaanHBaeMbix 
B CKBajKHHC npH vnojiposfm 30H ocnojKHeHHH. BOSHHKaion^Dc B npouecce 6ypeHHH CKBanm h npH 

DOCCTaHOBneHMH r^pMCTlWHOCTM 06caAMbUC KOJlOIffl. 

MsBecTHa eajibuoHKa pa3Bam3H0BbtBaHiiH ycrpoucTB lo iipo()iiiniiHL»ix Tpy6. co^^epsan^an Kopnyc. 
npKcnooo6neKBbift ajih coc^^iHeiDiH c KonoHiiofl 6ypHjibMbix Tpy6. c meHTpajibHi>iM KanajioM h 
yrjiy67ieHixnMH b crexiKc, b Koropboc ycraHOBJieHbi c muamfaio onop TpH BanbuyiOiiQfx ajieMCirra. 

HeAocraTKOM aroro ycrpoMCTBa HBonercH to. hto Banbuyxom^e 3neMeHTbi npu paasanbupBbiBauHH Tpy6bi 
noA jsfiiiarBBieiA ynpyroro aneMeirra nocroHHHo najcoji^rrcsi b oahom nonoxeHHii. rioaroMy npH 
Tieo6xopjmAOCTK cHH3im» paAiiajifaHMe Harpysioi na upo^vrnhmd^ nepeKpbraaTCjib npn ero ycraHora^e b 
CKBaxaiHep HanpiiMep. npu peMoirre noBpesAeHXOf o6caAHoii KonoHHbi b Biv;e lAeneooH aep<t)opau»H, A^^Han 
BanbfjpBKa HenpuMeuHMa. nocKonbsy H3-3a HeB03M0SHocTii cHiuseHHH ps^^ianbHOft HarpysKii na oGcsg^iyio 
KonoHHy npoHcxoAvrr ee j^ajitMcumce paapymeiiHe. 

daAaneii if3o6peTeHiiOT HBriHercR noBbmieHHe KauecTBa h Hc^exmocTM ycraHOBiui ycrpoiicTBa io 
npo^mibifbix Tpy6. ycraHaBTiiiBaeMbix b CKBas&HHe npH monmsjn/i 3oh ocnoxHemift, Boaammmjxx b 
npoueoce 6ypeHi«i cKDamcH, h npH BoocranoBneHHH repMenriHocTH o6caAHbix rojiobh, a raiuKC noBbnname 
HaAeKHocTif h pa6oTocnoco6H0CTH oanbiipBiUf h o6ecneMeHHe bo3Mo»hocth pacaufpeHHH A^anasoHa 
pa6oqero AnaMerpa 6e3 fOMCHemm A^aMerpa Kopiiyca AaHHoro ninopasMcpa caMofi BanbqpBKSi. 

TexEDraecKHH peayjibTaT AocTwraercH tcm. uto b BanbupsKc a"^ paaeanhAOBbiBaHMH ycrpoiicTB lo 
npojnuibHbix Tpy6. coAepxaimeft Kopnyc* npiicncx!o6neinibCjf j^in co^nHHeHH^i c KonoHHOil 6ypHnbEibix Tpy6, c 
mcHTpajibHbiM KaHaJioM M ymy6neioinMH b creHKc, b Koropbix ycraHoaneHbi c nouonibio onop TpH 
BajibAyioii^ix imeMwra, onopa OAHoro BanbAyioiAero sjicMCHTa ycraHoancHa b yTviy6neHiisi Kopnyca c 
B03M0»iiocrrbx> paAwanbHoro Bh^Bimcmsi m Hcro. PaAHanbHO noABUKicaH onopa Bb^^BiiKHoro 
BanbAyioiAero ojiewwra mojkct 6biTb BborojiHeHa b bhac pjayx A^^^aterpanbHO pasHOBcnHKiix hjuihhapob, 
3&cmeiiTpif«iHbix OTHOdrrenbuo ppyr fipyrsi, npHHeM i^miiHAP onopw c 6oJtbxnm4. ffaaMerpou ymioTHeii 
oTHOCHTenbHO Ropnyca h o^>a3yeT go creHKaMM yrxtytntmH rHApaBnmecKyio KSMcpy, ooo6iAjeHHyK> c ero 
mcHTpafibHbiM KaHanoM. 

Ha 4»M^- 1 np^eraancH 06111^ bi^ BajibpoBKH: Ha ^vtr. 2 paapes A-A ita ^hp. 1; Ha (^hp. 3 paspes B-B na 
^MT. 1; Ha ^HT. 4 o6c£^AHaH KonoHHa c ycxanoBneHKbiM npo4»HnbHba4 nepcKpbiBaTeneM c noMombio 
oimcbiBaeMOM BanbUpBKH. 

BajibAOBKa pasBanbAOBbtBaHH^ ycrpoifCTB si3 iipo4>iinbHbix Tpj^ coAcpHorr Kopnyc 1 c pe3t6oft 2 ffjm 
npvicoeffisHesMm ee k KOjioHHe 6ypivibHbix Tpy6 3 m meHTpajibHbtu KaHanoM 4, b HioKHeH ^acro Koroporo 
ycranoBneH mryu*^ 5. B ctchkc Kopnyca 1 BbOiojiHeHbi yrjiy6neHiiH 6 m 7, b KOTx>pbix c noMonqbio onop 8 w 9 
ycraHOBTieHbi BajibuyuiiQie sjicMeuTbi 10. 11, 12. XIpiiueM onopu 8 jxoyx BajjbiuyK>infBX sjieMCHTOB 10 u 11 
ycraHOBncHbi b yrjiydjieHUHx 6 HenoABKAHO. a onopa 9 BanbuyioiAero ancMCHra 12 c BosMOTuiocTbio 
paAixajibHoro BbiABuxeHHH h3 yrny6neHMM 7. FIoABiuKHaH onopa 9 Baruii^yion^ero sjicMeHTa 12 BbmonneHa b 
Bi^c pjayx 9KCtiieHTpnMHbix OTHOCWTcnbHoro ffpyr jxpyr^ uyuuMHf^B 13 h 14, HMejoinjMx pasHbie A^aMcirpbi. 
ripnq^ U^mHAP ^3 ^ donbrnnM A^^aMcrpoM ynnoTHen onmoaiTejifaRD creHKH Kopnyca 1 c noMom^ 
ynnoTHCHMSi 15. a iquih^ap 14 c MeHbmsiM AxaMerpow Bbicrynaer b iijeHTpajibHbaf Kanan 4 Kopnyca 1 Mepea 
OTBepcTHe 16, BbmomieHHoe b crcHKe, h so-feer Rananbi 17, coo6iAaioiAife i^eHTpanbHbiii Ranan 4 Ropnyca 1 c 
PM^ApaBnuHecKou RaMepou 18. o6pa30BaHHOM creuKaMH oTBepcnMi 16. yrviy6ncHMH 7 b Ropnyce 1 h 

TOpACBblMM nOBepXHOCTHMM UmiMHApOB 13 H 14 HOABSUKHOM OHOpbl 9. 

Pa6oTa BanbUpBKH nofiCHHcrcH Ha npuKcepe B0OCxaHOBneiiM« repMerMMHocrw o6caAHoft RonoHHbi iipM 

06pa30BaHMM B Heif TpeiAHHbl. 

B 30HC 19 napymcHKH repMerHMHocm o6caAH0H KonoHnbi 20 npCABsqjirrcnbHo ycTanaannBaiOT 
nepcspbiBaTcnb 21 U3 npoi^M/ibiibix Tpy6. nyxcM pacuzHpeuuH ero AaaneHueM Ki^ocm. 3aTeM aa KonoHue 
6ypit/ibHbix Tpy6 3 Buyrpb nepeRpbiBarenn onycxaiOT BanbUpBRy h BpamemieM, c noAa^eii bhhs KonoHHbi 
6ypHnbHi3ix TpyC 3, iiaMMHaKxr paaoanbi^OBbiBaTb npo4>iinb>iu>ic Tpy6bi nepeKpuBa'Penii 21 c oAHo^>eMeHHOM 
npoMWBKoft miiAKocTbio. 3aRa»oiBacMOH B iT>y6bi noA A^LancHMCM. FIpw 3T0M, b ueHTpanbHOM Ranane 4 
Kopnyca 1, 6naroAapH Hanwwmo urryuepa 5, Aa^a^eHwe wMAKocmi c«3pacTacT m. B03AeikrrByH Mcpc3 
oTBepCTue 16 b creuxe Kopnyca 1 u Kaiianbi 17 b uyuuasf\pe 14 noABuxLuoii onopbi 9 ua TopucBbte noBepxuocnA 
ilHjiiniApoB 13 M 14, BbiABHraer Banbi^yfom^ ancwenx 12 if3 yrjiy6jicnHH 7 Kopnyca j^o ynopa b crreHRy 
nepeRpbiBaTCJiH 21. Oahobpcmchho HCBbiABMWHbie Banbuyiom^e ancMcirrbi 10 n U xaRse yirapaioTCH b 
CTCHKy nepcKphiBaxcnH. nance, sanbi^yioiivfe aJieMCHTbi noA AeftcrsMCM co3AaHHoii paAHanbHofi HarpyoRM, 
npoRaTbiBaHCb no raiy-rpeinieM nooepxHocTH npKx)>it/ibHL>ix Tpy6. paoBanbi^oBbiaaioT hx h iuiotho 
npuKaxbiBaiox k ctchkc o6caAHOji KOJioiocbi 20. Hpn boaxoac k 30hc 19 HapynicmtH rcpMCTWHHOCTM o6c^a"oA 
KOjioioibi 20 AaBncime npoMbiBO«aio» xc^akocth ciinTKaiOT flfl MianiManbHoro, npw RoropoM He npoKCXOAHT 



BbWBSDKeHHH paAwajiiJTO-no M » M>tmo ro oanyaymn/sro dJicMenTa 12 «3 Kopnyca 1, h pasBanbuoBbiBaime 
npo4>Mnucbix Tpy6 oe^^ AO o6pa30BaHMH wiiHHManb*ioro /^waMexpa A^yMsx CMernHhiMH WRK gn Bi fTT KHbiMM 
Bani3i^yrioimix*H sjieMeMTaMM 10 h 11 m BbiABuraioiiiiaMCH aaeMCHTOM 12, Koi^^a oh Haxo;i;HTCH B hcxoahom. He 
Bbi^EoaiyroM nojiowcHMM. FlpM 3tom pc3b6oBbie coe;j^MHeHMH npo4>iinbHbix Tpy6 nepeKpuBarenH 21 TaK^e 
pacnmpHioTCfl flp BnyTpeHHero ^^aMcrpa npo^iuibHbix Tpy6, o6pa3yeMoro npn hx pasBanbUpBbiBaHioi b 
30He HapymeifiiH, mto cHxuKaer j\o MioaiManbHOif BejisiUMHbi j^aBneime na cretiKy o6ca^OK KonoHHbi 20 b 
30He 19 HapymeHifH ee repMcniMHOCTH. 

riocne npoxoxAetnsH 30Hbt 19 Hs^yineHxm repMerovHOCTii, rjxe onacHocrb paspymeHUH o6caAH0M KonoHHbt 
OTcyrcTByer^ BHOSb no;piHMaioT AaancHHe npoMt^BOMHofi xmj^octk h passamii^oBtsiBaHiic nepeKpuBaTenn 
B^i^yr no TexHononcH, oiracaHHOft ebone. 

flo oKomaHim pa3Bajibi^0BUDaHHH Konom^ 6ypHnbHbix Tpy6 3 c Banfai^BKod no^^iBMaioT U3 cKBaKimbi. 



Claims [<t>opi4yjia H3o6peTeuH>i|: 



1. Bajibj^oBKa /yiH pa3Banijit5>obiBaHHH ycrpoilcTB h3 npo^uaiaUbix Tpy6. cof\epmamflfi KOpnyc. 
npKcnoco6neHHbiil coeAHHeHHH c KonoHHoi) GypiuibHbix Tpy6, c ueirrpanbfaHbiM KaHa/ioM h 
yrny6neHHHMM b ctchkc. b Koropbtx ycraHoaneHu c noMoinbio onop Tpn Danbuyioimtx ajieMeHTa, 
OTnlf^aiOE^aH,CH tcm. ^to onopa o^oro Banbd^yiou^ero 3JieMeirra ycxaHoaneHa b yrviydjieioas Koprryca c 

D03M0»HOCTblO pS^ajIliBOrO BtAf^UDDEtHOH H3 HCTO. 

2. BajibL^oBKa no n. 1, oTJusMsuoiz^ancB tcm, mto pa^HanbHo noj^BUXHan onopa BbQ^snoro Banbi^yiou^jero 
ancMeirra BbmomieHa b bsqic fsjsyx nuaMerpanbHO pasHOBejiKKHx vfomHfjpoB, ^KO^CHTpiraHbDC OTHocHrenbHO 
PPy^ APyr^ npxfHCM munD^np onopti c 6oJibuiifM jjjASMerrpohi yiuioTHCH OTHOCRTcnbRO Kopnyca m o6pa3ycT co 
creHKaMM yr/iy6neHHH a Kopnyce n^npaaJDraecKyio KaMq^y, coo6imeHHyx> c ero iicHTpanbHboi xaHajiOM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cyUnders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — ^the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling ttie wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support moimting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber conmiunicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander. Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1 , Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central chaimel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 1 3 and 14 through the opening 1 6 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner swfaces of the shaped pipes to expand them imtil they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 1 2 will not move out of the 
housing 1 , and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
sh^ed pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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Fig. 4 
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Sworn to before me this 
23rd day of January 2002. 



Signature. Notary Public 



^^l^^y My commisshm expires 03-22-2009 






Stamp, Notary Public 
Harris County 
Houston, TX 
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